Following the observation by Aub, Bauer, Heath, and Ropes (1), that the thyroid hormone exerts a marked effect upon the excretion of calcium, it became of interest to determine the therapeutic effect of this internal secretion upon the calcium metabolism in tetany. In hyperthyroidism, although the blood calcium and phosphorus levels are essentially normal, the calcium and phosphorus excretions are abnormally high. Tetany of the low calcium variety, however, has been shown to have an abnormally low calcium excretion associated with the abnormally low blood calcium level. The primary purpose of these metabolic studies was to study the influence of thyroid medication on the level of calcium and phosphorus in the blood and excreta of patients suffering from tetany. Other observations, however, were made for comparison and this paper includes data illustrating the influence on inorganic salt metabolism of:
THYROID ON CALCIUM AND PHOSPHORUS the metabolism ward of the Massachusetts General Hospital with the same careful routine and methods already fully described in papers I and II of this series (7) (8) . We were able to maintain a rigid regime with constant food intake in which a change of medication was often the only variant. The excellent cooperation of the patients allowed us to obtain repeated observations over many months. (The metabolic data are given in Tables I, II , and III.)
The metabolic characteristics of parathyroid tetany These three patients grouped themselves into two types. K. L. and B. W. (Cases I and II) represented parathyroid deficiencies, while DeLaB. represented a metabolic abnormality which was probably primarily digestive. Each of the types had a low blood calcium level and the signs and symptoms of tetany (see Table IV ). The difference in these two types was best seen in the blood inorganic phosphorus levels, a determination which is of prime importance in the differentiation of types of tetany. Thus, both K. L. and B. XV. had elevated blood phosphorus levels, characteristic of parathyroid tetany, while DeLaB. had a lower level than normal.
Low blood calcium values in parathyroid tetany are now well established, and these cases showed a reduction which was more than 50 per cent below the normal value. Calcium chloride intravenously did not raise the blood calcium or affect blood phosphorus levels for any prolonged period. Within two hours after the injection these values had returned to their previous levels in Case I. Hourly blood calcium determinations, after B. El. (Case II) ingested 5 grams of calcium lactate, disclosed a maximum elevation at the end of two hours of less than 1 mgm.
The extraordinarily low calcium excretion in the urine, like the low serum calcium, was present in both types of tetany. In the three cases it averaged only 26 mgm. in three days while in our normal controls the average was 190 mgm. The fecal excretion on a low calcium diet was essentially normal in the two patients with hypoparathyroidism in contrast to the slight elevation in the patient with steatorrhea. This indicates that the excretion of calcium by bowel, inasmuch as it is not decreased by a low blood calcium, is probably not a threshold phenomenon. This supposition is strengthened by the finding of a decreased fecal calcium excretion in hyperparathyroidism.
The excretion of phosphorus in the two untreated cases of parathyroid tetany was lower than that in normal individuals. Just as with calcium, the urinary phosphorus excretion was reduced, but the fecal excretion was essentially normal. Thus, just as a high partition of phosphorus in the urine as compared with the feces is characteristic of hyperparathyroidism (12) , the opposite is the case in parathyroid tetany. Metabolic findings in patient with chronic steatorrhea The metabolic abnormalities in the patient with chronic steatorrhea were so fundamentally dissimilar from those of the patients with parathyroid tetany that they must be considered separately (see Table III ). The low serum calcium and the consequent low calcium excretion in the urine (cf. serum calcium below the kidney threshold) need no further comment. In periods 1-6 ( Table III) the fecal calcium excretion while on a low calcium diet was perceptibly higher than that of normal individuals on a similar regime (Table IV) . That this abnormality was due to lack of absorption of calcium from the gastro-intestinal tract rather than to increased excretion of calcium into the gastro-intestinal tract was well demonstrated in periods 7-11 (Table III) . Here, on a higher intake of calcium, almost all of the ingested calcium appeared in the feces. This lack of absorption of calcium may apply, of course, to calcium excreted into the gastro-intestinal tract which ordinarily would be reabsorbed. In periods 29 and 30 (Table III) on a very high calcium intake there was considerable absorption of calcium and the serum calcium did rise. The abnormalities in the calcium metabolism in this case may thus be summarized as:
1. A long continued lack of absorption of calcium, 2. A resulting low serum calcium due to long continued calcium privation, and 3. A consequent low calcium excretion in the urine because of the low serum calcium (threshold phenomenon). There were three possible factors to account for the decreased absorption of calcium from the gastro-intestinal tract. The formation of insoluble soaps was probably the most important factor. Increased intestinal rate may have been an added factor. Finally, an increased pH of the upper intestinal tract (cf. anacidity) may have played a part (9) . The final proof that lack of calcium absorption was at the bottom of this disorder was shown in later studies by Bauer and Marble (9) . By administering ergosterol they noted an immediate remarkable increase in calcium absorption and a later return of other abnormalities to normal.
It is now of interest to see how the phosphorus metabolism reacted to this disorder of calcium metabolism. It is apparent at once that the serum phosphorus was very low. Just as the total calcium excretion on a low calcium diet was within normal limits (periods 1-6), likewise the total phosphorus excretion was not abnormal. However, very unlike the situation in parathyroid deficiencies, there was a high partition of phosphorus in the urine as compared to the feces. Thus, in spite of the low serum phosphorus, there was a normal excretion of phosphorus in the urine. This makes one question whether phosphorus is a threshold substance at all in spite of the contention of Albright, Bauer, Claflin, and Cockrill (13) that the abnormalities in parathyroid disorders are de-220 pendent on alterations in the threshold for phosphorus excretion. This point is discussed elsewhere (13) . The findings in the phosphorus metabolism were, therefore: 1. A low serum phosphorus. 2. A normal excretion of phosphorus with a high partition in the urine as compared with the feces.
A study of the total acid-base balance throws further light on the metabolic abnormalities in this case. With the loss of large quantities of organic fatty acids, a large amount of base was also found in the feces, about half of which was available as alkali for the neutralization of organic acid (11) . The fecal ash was markedly alkaline, probably because the ashing removed organic acids. When the fecal ash was ground with water and titrated to methyl red with normal HCL, an end point could only be approximated. During period 28, when no medication was given, it required 138 cc. normal HCl in this inaccurate titration, while 425 cc.
normal HCl were required in period 30 when 9 grams of CaCl2 were given daily. This large loss of base by feces naturally influenced the reaction of the absorbed part of the diet. The ingested diet was potentially neutral; the absorbed part was, in all probability, acid. This may well explain the high concentration of ammonia found in the urine (11) . In agreement with such an explanation was the shrinking of urinary ammonia when sodium bicarbonate was added to the diet (periods 25-27), and the rise in ammonia excretion when ammonium chloride was ingested (periods [12] [13] [14] [15] [16] [17] [18] . The fact that calcium chloride (periods 29 and 30) not only increased the fecal total base and fecal alkalinity but also the urinary ammonia was probably due to the greater absorption of the chlorine ions as was originally shown by Gamble (14) .
The effect of parathormone medication in hypoparathyroidism As a method of treating parathyroid tetany, parathormone is dramatic.2 From the studies made on Cases I and II it is obvious that small doses of parathyroid extract exert a much greater effect in patients with parathyroid deficiency than in normal individuals. In our normal control cases, 100 units of parathormone daily resulted in a rise of the blood calcium level of about the same degree as 10 or 15 units did in these cases of tetany.
The effect of parathormone was more obvious on the blood calcium level than on the calcium excretion. There was only one control period in the observation upon K. L., so that the effect of parathormone on the calcium excretion was not certain, but it obviously was not marked, for even after the blood calcium had risen during parathormone administration from 4.2 to 6.9 mgm. per 100 cc. the total calcium excretion remained at the very low level of 0.37 gram in 3 days. Practically the same effect was seen in the case of B. W. He was on a high calcium diet when he was given daily injections of 10 units of parathormone. This was adequate to raise the blood calcium from 6 to 7.8 mgm., but there was no striking effect on either the fecal or urinary calcium excretion until the blood calcium had risen above 9 mgm. It is true that the high calcium intake would have hidden any minor effects upon the fecal calcium excretion, but no technical error ought to have obscured an effect on the low calcium excretion in the urine. The explanation suggested by Albright and Ellsworth (16) that the renal threshold for calcium excretion is about 8.5 mgm. probably explains these findings.
In the course of our observations it has become obvious that parathormone has its most marked effects in the first few weeks of administration and that then its influence on calcium metabolism is sometimes gradually lost. -Thus, its beneficial effects were strikingly observed in K. L. who lost all symptoms and signs of tetany on only 15 units (later 7 1/2 units) a day. This very satisfactory result lasted while the patient was in the hospital and on a low calcium intake. Then she was given a diet high in calcium and discharged from the hospital, but in spite of continued parathormone injections, her blood calcium gradually fell. On her re-admission to the hospital some months later, daily injections of over 100 units of parathormone would not change her low blood calcium or her total calcium excretion even though she was on an adequate calcium intake. This was not ascribable to poor parathormone because the same preparation had a marked physiological effect on other patients. We have observed such an immunity in other patients as well (17) . This has also been reported by Lisser and Shepardson (18) in a striking case of tetany. In Boothby's recent studies (19) such an immunity was not observed.
The effect of thyroid medication in hypoparathyroidism In paper III of this series (1) it was shown that the effect of thyroid on blood calcium was negligible, but that its stimulating effect on calcium excretion was of great magnitude. It was, therefore, natural to try the effect of thyroid therapy on these cases of parathyroid tetany. The resulting effect was very striking. This can best be demonstrated in the first observation on K. L. (See Table I and Figure 1.) Prior to the administration of thyroid she had received daily intramuscular injections of 15 units of parathormone. This had raised her blood calcium from 4.2 to 6.7 mgm. per 100 cc.during a period of 18 days. Without altering the parathormone dosage, thyroxin (25.0 mgm.) and thyroid (2.4 grams) were administered to her during a period of two weeks. Her metabolic rate rose from minus 14 per cent to plus 22 per cent and her blood calcium rose from 6.7 mgm. to 11.9 mgm. per 100 cc. It was only then that the calcium excretion was influenced, increasing three-fold over its value in the earlier periods. This increase came in spite of a constant low calcium intake so that it must have been derived from calcium in the bones. A large part of this increase appeared in the urine. The increased calcium in the excreta and blood persisted six weeks after the thyroid medication had been omitted. This result was re-obtained later in the same patient. The urinary phosphorus excretion (see Figure 1 ) was increased markedly with the giving of thyroid and long before the increased calcinuria had appeared. The serum phosphorus was little affected.
On three separate occasions in the other patient (B. W.) the blood calcium level was definitely raised by the intramuscular injection of thyroxin (see Tables, II and V) . In the first observation, thyroid was given alone. After the basal metabolic rate had returned to normal, the blood calcium rose from 4.5 to 6.4 mgm. per 100 cc. This elevation was maintained for almost three weeks and was accompanied by a fall in the blood phosphate level. The calcium excretion was not determined during this period. During the second observation, the patient was on a high calcium diet. The low urinary calcium output showed no acceleration as a result of thyroid, although the blood calcium value was elevated slightly more than a milligram. The level had apparently not reached that of the kidney threshold. The third administration of thyroxin to B. W. (periods 31 to 38) was superimposed upon a high calcium diet plus ten units of parathormone daily. The parathormone alone raised the blood calcium level from 6 mgm. to 7.8 mgm. without much effect on the blood phosphorus or urinary calcium. When thyroxin was given in addition, the blood calcium rose to 9.4 mgm. and remained elevated for over two weeks and the blood phosphorus level fell for the same period. During six days the calcium excretion in the urine rose far higher than at any other time in the whole observation, although this increase did not appear for at least three days after the blood calcium level had reached its maximum. Here, then, thyroxin, superimposed on a high calcium intake plus parathormone, increased the calcium in the blood to a level which was sufficiently high to cause an increase in the urinary excretion. The effect of thyroid medication in parathyroid tetany is shown in summary form in Table V. Administration of thyroid or thyroxin to patients suffering from hypoparathyroidism has taught us then the following facts: 1. Whereas in hyperthyroidism, in spite of a marked increase of calcium excretion, there is no definite elevation of the blood calcium, in hypoparathyroidism administration of thyroid or thyroxin results in a marked elevation of the blood calcium. 2. This elevation of the blood calcium does not lead to increased calcinuria until the blood calcium has risen beyond the threshold level. 3. There is an increased urinary phosphorus excretion, which begins almost immediately. The serum phosphorus is little affected. 4. Thyroid extract is a helpful adjunct in the symptomatic treatment of parathyroid tetany. In paper VIII (20) of this series, a further discussion of the mode of action of thyroid on calcium metabolism is given.
The effect of potentially acid salts on tetany Ammonium chloride or other potentially acid salts have been utilized by several investigators for the treatment of tetany. Just as alkalosis tends to bring on tetany, acidosis tends to dispel it. Because of the paucity of metabolic studies, however, we are briefly reporting the results on these patients. The clinical signs of tetany disappeared and the neurological electrical reactions improved in the patient K. L. when she was given hydrochloric acid and ammonium chloride (periods 52 to 59). But this improvement was accompanied by only small changes in her calcium and phosphorus metabolism. The blood calcium and phosphorus levels fluctuated back and forth without showing any decided change. The urinary calcium excretion was approximately doubled, but, because of the initial small value, this represented only a small, actual increase. The effect was slight in comparison with that of thyroid extract. A similar amount of ammonium chloride in normal individuals on a low calcium diet (10) produced on the average a four-fold increase in urinary calcium, but no effect on fecal calcium (see Table VI ).
In patient DeLaB., who had steatorrhea, the effect of ammonium chloride was more carefully controlled. Metabolic studies of this patient showed that on a neutral low calcium test diet, she excreted approximately a normal amount of calcium but that this was almost entirely in the feces. When more calcium was added to the diet (periods 7 to 11) the blood calcium rose slightly, but the urinary calcium did not rise in spite of a positive calcium balance. The giving of ammonium chloride (4 grams daily in periods 12 to 15, and 6 grams daily in periods 16 to 18) then increased the fecal excretion of calcium enough to produce a negative calcium balance again, and there was a definite rise in her blood calcium from 6.0 to 7.6 mgm. This elevation of blood serum calcium was associated with a marked,clinical improvement. All symptoms of tetany and the Chvostek and Trousseau signs disappeared only to return two days after ammonium chloride was discontinued. Corresponding to the increased fecal calcium excretion there was a definite increase in the urinary phosphorus excretion. Thus, whereas normally ammonium chloride causes an increased urinary excretion of calcium and phosphorus; in this case, presumably because of the low serum calcium, the increased calcium excretion was in the feces, while the increased phosphorus excretion, in spite of the low serum phosphorus level, remained in the urine. ob Large doses of sodium bicarbonate added to her diet for three periods had no demonstrable effect on the calcium, phosphorus, or nitrogen excretions, nor on the blood serum levels of calcium or phosphorus.
The intravenous administration of calcium In early periods of study both K. L. and B. W. received occasional intravenous injections of calcium chloride. These relieved their signs of tetany temporarily, but the calcium apparently was not subsequently found in the excreta. We, therefore, studied this more carefully in B. W. by maintaining him on a constant, moderately low, calcium diet. After control periods were obtained, he was given repeated intravenous injections of calcium chloride in such quantities that his calcium intake was twice that of the control periods. Table II demonstrates that in this short observation all of this extra calcium was stored (as in an observation by Salvesen, Hastings and McIntosh (21)) with a reduction in phosphorus excretion in the second period approximately equivalent to the amount needed for bone deposit (Ca: P = 2.2 :1). This demonstrates a striking characteristic of parathyroid tetany, namely, the great avidity for storage of calcium and the resistance to its elimination. This retention could not be ascribed to a previous lack of calcium. DISCUSSION From the above rather miscellaneous assortment of data, one striking fact needs special discussion. The thyroid hormone, which raises only very slightly the serum calcium and phosphorus of otherwise normal individuals, elevates very appreciably the low serum calcium of patients with parathyroid tetany. A clarification of this phenomenon is suggested by an analysis of threshold values for excretion of calcium and phosphorus.
Albright and Ellsworth (16) point out that there is a threshold value for urinary calcium excretion, below which the calcium in the urine remains negligible. The extraordinary thing about this threshold is that it is surpassed by the normal value for serum calcium. Calcium privation, unless long continued, will not lower the serum calcium to the threshold value. There is no counterpart to this in physiology as far as we are aware. The implication is that there is another mechanism which keeps the serum calcium above this threshold, otherwise the calcium excretion in the urine would soon lower the serum calcium to the threshold value.
This other mechanism may well be the parathyroid hormone.
Phosphorus is thought by Albright, Bauer, Claflin and Cockrill (13) to be a threshold substance. The normal value for serum phosphorus is thought by them to represent approximately the threshold value. The high serum phosphorus level of hypoparathyroidism and the low serum phosphorus level of hyperparathyroidism are thought by them to represent not levels above and below the threshold respectively, but changes in the threshold values.
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Now the thyroid hormone, regardless of the exact mechanism, mobilizes large amounts of calcium and phosphorus from the bones into the blood stream and hence into the excretory channels. Thus, one would expect it in the normal state to cause a slight rise of the blood levels of both calcium and phosphorus and, because both thresholds would then be exceeded, to produce an immediate excretion of both. This is just what occurs. In hypoparathyroidism, however, the calcium on arriving in the blood stream still is below the threshold value and would not be immediately excreted. This is not true of the phosphorus. There would, therefore, be a tendency for the serum calcium to rise without any appreciable alteration in the serum phosphorus. This is just what occurs. CONCLUSIONS I. Previously noted alterations in the calcium and phosphorus metabolism in parathyroid tetany are confirmed, viz., a. A low serum calcium level. b. A high serum phosphorus level. c. A low urinary calcium excretion with an unaltered fecal calcium excretion. d. A low urinary phosphorus excretion with an unaltered fecal phosphorus excretion,-hence a low partition of phosphorus in the urine as compared with the feces. II. The alterations in the calcium and phosphorus metabolism in the tetany associated with chronic steatorrhea have the following points of similarity with parathyroid tetany: a. A low serum calcium level, and b. A low urinary calcium excretion, but the following points of dissimilarity: a. A low serum phosphorus level, b. A high fecal calcium excretion, and c. A high urinary phosphorus excretion,-hence a high partition of phosphorus in the urine as compared with the feces. III. In our patient with steatorrhea all the disordered calcium and phosphorus metabolism was dependent on a decreased calcium absorption from the gastro-intestinal tract. This was probably due to three factors: a. The formation of calcium soaps, b. The increased intestinal rate, and c. The decreased acidity of the gastric contents. IV. a. A given dose of parathyroid extract is more efficacious the greater the degree of hypoparathyroidism. b. Some patients with long continued injections of the present preparation of parathyroid extract become refractive to the drug.
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THYROID ON CALCIUM AND PHOSPHORUS V. Thyroid medication has the following effects in hypoparathyroidism: a. To raise the serum calcium markedly. b. To increase the calcium excretion in the urine, but only after the serum calcium has surpassed the threshold value. c. To increase the phosphorus excretion in the urine, without any decided change in the serum phosphorus level. d. To alleviate the symptoms of tetany. VI. The presence of a threshold for calcium excretion in the urine is confirmed. This threshold is below the normal level of serum calcium. In tetany any agent such as thyroid or parathormone which increases the level of serum calcium will not increase the urinary calcium excretion until the threshold has been passed. The excretion of calcium into the gastro-intestinal tract, inasmuch as it is not decreased with the low serum calcium of parathyroid tetany, is probably not a threshold phenomenon. VII. The question of a threshold level for phosphorus excretion in the urine cannot be decided on the data presented. Two pertinent facts appear: a. In hypoparathyroidism with a high blood phosphorus the urinary phosphorus excretion is reduced. b. In the tetany of chronic steatorrhea with a very low blood phosphorus the urinary phosphorus excretion is normal. VIII. In explanation of the phenomenon that thyroid medication raises the serum calcium of patients with hypoparathyroidism appreciably while its effect on the serum of normal patients is almost negligible, the following hypothesis is suggested: in hypoparathyroidism the calcium on being taken from the bones by the thyroid hormone finds itself in the blood below rather than above the threshold for excretion and hence is not immediately excreted. History of present illness: Miss K. L. was first a patient in this Hospital in 1917. At that time she was suffering from mild hyperthyroidism for which x-ray treatment was advised. She refused treatment and consulted another physician. He performed a subtotal thyroidectomy. Six months later, because of the return of symptoms of hyperthyroidism, another subtotal thyroidectomy was performed. She stated she had been hoarse since this last operation. Two months later she first noticed difficulty in breathing. Wheezing was always present but was made worse by cold and exertion. Besides this asthmatic-like breathing, she had frequent attacks of carpopedal spasms 230 during which times she was unable to talk. Prior to admission to the Hospital these attacks of tetany (laryngeal spasm) were so severe that she was unable to breathe for several minutes at a time. Following her second operation, she first noticed dimness of vision. This rapidly increased, finally necessitating the removal of bilateral cataracts. Physical examination: She was a well developed, well nourished young woman with slightly labored breathing and a hoarse voice. Her skin was somewhat dry and coarse with scaling over the shins. Her hair was dry and coarse. The eyes, ears, nose, and throat showed no abnormalities. The heart was not enlarged. No murmurs were heard. Blood pressure was 100/70. Examination of the chest revealed slight dullness over either back. The breath sounds were prolonged accompanied by expiratory wheezes. Occasional sibilant rales were heard throughout the chest. The abdominal examination was negative except for voluntary muscle spasm. There was slight brawny edema of the ankles. The nails were coarse and very brittle. The Chvostek and Trousseau signs were positive. The reflexes were all hyperactive.
Laboratory findings: Five urine examinations revealed no abnormality. Blood examination showed a hemoglobin of 75 per cent, erythrocytes 5,656,000, leucocytes 7,900. The differential leucocyte count was normal and the smear was negative except for marked achromia. The phenolsulphonephthalein test was 60 per cent. The Wassermann test was negative. The nonprotein nitrogen was 28 mgm. per 100 cc. The serum calcium was 5.2 mgm. per 100 cc. and the serum phosphorus was 5.4 mgm. per 100 cc. Basal metabolism was -11 per cent. X-ray examination of the skeletal system showed no deviation from the normal.
Progress notes: During her stay in the Hospital, she had frequent attacks of severe tetany with marked laryngismus. These gradually disappeared when parathormone and thyroid medication was given. However, she eventually became so refractory to parathyroid extract that 100 units a day did not keep her free from the signs and symptoms of tetany.
On January 23, 1927, she complained of toothache, accompanied by a temperature of 101 to 1020 F. X-ray examination of her teeth showed several apical abscesses. Extraction of these teeth was advised, hoping that the elimination of these foci of infection might possibly benefit her. During the administration of ethylene anesthesia she developed severe laryngismus. This was not relieved by small amounts of ether, adrenalin, or 5 per cent calcium chloride intravenously. Finally a tracheotomy was performed. This procedure relieved her laryngismus but she was then in a shock-like condition with a low blood pressure. All subsequent treatment was without effect and she died in the surgical amphitheatre.
Autopsy: No. 5119, January 27, 1927, by Dr. Tracy Mallory. Anatomical diagnoses: Parathyroid and thyroid deficiency, persistent thymus and focal necrosis of the liver. Only a small remnant of thyroid tissue, measuring 22 X 9 X 9 mm. remained. This was firmly adherent to the cricoid cartilage.
It contained considerable fibrous tissue in bands which separated the islands of parenchyma. The thymus was large, having roughly the shape of the numeral 8, with an isthmus, small upper and large lower poles. From top to bottom it measured 11 cm. and from side to side 6.5 cm., but it was not more than 3.5 mm. in thickness. It weighed 21 grams. In the fibrous tissue overlying the trachea several small, pinkish masses averaging 2 mm. in diameter were found. Microscopic examinations were not remarkable except as follows: Thymus-Infantile type, well differentiated cortex and medulla. Thyroid-
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The remnant of the thyroid showed a marked increase in fibrous tissue, irregular in distribution. A few acini were greatly dilated; however, the majority were small, with a tendency to hyperplasia of the epithelium. No remnants of parathyroid tissue were found in the surrounding fibrous tissue. Neck tissue -Examination of the eight small glands removed from the neck showed no parathyroid tissue. The liver showed small areas of focal necrosis and invasion with polymorphonuclear cells.
Case II. Mr. B. W., M. G. H. no. 277407, a white, married Jewish tailor, 52 years old, was first admitted to the Hospital on July 10, 1926, and discharged August 30, 1926. He was re-admitted October 11, 1926 , and discharged January 20, 1927. The patient had felt well until ten weeks before entrance to the Hospital. At this time he first noticed a general feeling of uneasiness with mild, irregular muscle spasms in his hands, forearms, and legs. A week later he fell in the street because of marked contractions of arms and legs. He did not lose consciousness; felt no pain; but his extremities seemed anesthetic. The attack lasted three or four hours, and was followed by repeated attacks of a shaking sensation of his muscles but without evidence of muscle contractions. He had a second severe attack three weeks prior to his first entrance. Otherwise he had only local muscle spasms of the arms and legs which recurred every few minutes. Five weeks before entrance to this Hospital he noticed his eyesight was failing, necessitating his giving up his position as a tailor. Seven days prior to his hospital entrance, he developed severe pain in both shoulders on motion.
Physical examination: The physical examination disclosed nothing abnormal save a few very carious and infected teeth, evidence of a bilateral subdeltoid bursitis, and very markedly positive Chvostek and Trousseau signs.
Laboratory findings: The routine urine and blood examinations were normal. The Wassermann test was negative. The serum calcium was 5.1 mgm. per 100 cc. and the serum phosphorus was 7.3 mgm. per 100 cc. The blood CO2 combining power was 71.8 volumes per cent. The basal metabolism tests were -15 to -20 per cent. The nonprotein nitrogen was 38 mgm. per 100 cc. Gastric analysis showed acid values within normal limits. The electrical reactions were typical of those found in parathyroid tetany.
Case III. Mrs. DeLaB., M. G. H. no. 290165, was a white, married stenographer, 27 years of age. She considered herself well until five years prior to her entrance into the Hospital. At that time she weighed 123 pounds. She gradually lost in strength and energy. At the time she entered the Hospital she weighed 93 pounds. Four years previous she had developed "mild indigestion" associated with epigastric distress coming on about an hour after meals and lasting several hours. This was sometimes accompanied by nausea and rarely by vomiting. Large meals accentuated all of the above symptoms. She had suffered from alternating diarrhea and constipation all her life. For the past four years she had noticed twitchings of the face, areas of paresthesia over scalp and back, and frequent attacks of carpopedal spasm.
Physical examination: Physical examination was completely negative except for areas of paresthesia and markedly positive Trousseau and Chvostek signs.
Laboratory examination: Routine blood and urine examinations were negative. Phenolsulphonephthalein test was 60 per cent. Basal metabolism test was minus 4 per cent. The electrical reactions were characteristic of tetany. X-ray examination of the bones were negative except for slight decalcification. Gastric analysis revealed an anacidity. The feces contained much excess fat.
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